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
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Õ(ö@ËTæ(ËvÕÓ 7Ô(ËgÑ~ï«Õ>ÈÊÓ²å6æ {R1 : A + B ↔ C + D, R2 : B ↔
E, R3 : D ↔ F}  ö@ËÛËgÔ9Õ(Ëvð Rext ÈÊåTÕ>ö6Ë
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RTSjX&dgX6}k-V|µXxjzoW{VmlX1id­f]SVX¡k-jX¡X¡z-|eko{jfi f]SVid{Vzo{LX<t<¦ºZ f#idhVz-dgX6|µko¶zPSjiX?t~zNt~}~Sjiq}?zNm[}mqzoddgil®L}?zNf]iko ko
X< M?bcW#X<d¤|eX<oX<mlk-{LX6| hcbµf]SVXCZ«-fX?tVzfilk-VzNm¯¢jilk-Bko£Yikc}~SVX?W#idgf]tbEzoV| 0PkomX<}rVmzot#Yikomkon-bã°¨Zv¯¢Y 0PY± *E,>¦ãZ f
}?koVd]idgfdi zoddginojijnf]kºX<z-}~SBX< M?bcW#XCzº}ke|eX&i³fSãcrjWhLX<td#X?xe{jt]X6d]d]ijnªfSjXC}~SjX?W#iqdvft]bEkN¢fSjXCtX<zo}f]ikoBi³f
}<zfzomlbed]X<d<¦¤RTSjid­}ke|eX¤iqd¥cjkz-d£f]SjXX? M<b,W#X* d"- & crjWhLX<tG°¸9kot - M?bcW#X &[k-WW#iqd]d]ikoº§3rjWhLX<t~±¦RTSjX#®Vt~dvf
crjWhLX<tkNcfSjX - &ªcrjWhLX<t}?zo©fzo¥oXzNmrjX6d/il
[1 . . 6]
¬6X<zo}~S©crjWhLX<td]b,WhLk-mli7M?ijnTfSjX[hVt]k,zo|©}mqzoddgX6d/kNeX< M?bcW¤zfi}
z-}²f]ici³fvb-¦°go¦½\¢xciq|ek-t]X6|erV}²f~zod]Xo¬Lj¦Rt~zNVdg9X?t~zod]Xo¬j¦Lw¢be|et]k-mz-dgX-¬VL¦  b-zod]Xo¬7e¦Zvdgk-W#X?t~zod]Xo¬LV¦  iln,zod]X6±²¦ RTSjX?X<zo}~SCko
fSjXf]SjtX?X#tX?W¤zNijijn¡crjWhLX<td£koKf]SVX - & crjWhLX<t{jt]kciq|eX<d£zo|V|ei³filk-VzNmHmX?-X?mqd£kN|jXfzoilm>¦4Pjkot©X?xezoW#{jmlX-¬/f]SVX-%&









S(1.1.1.2, 1.1.1.3) = 3
¦#R[k - &crjW­hX?t~dzNtX}?koVd]iq|eX?tX<|dgiW#ilmqzNt©il[fSjX?itd]ilW#imzot]ilfvbªd}kotXidzohLk-X
z¤rLdgX<t «|eX®LjX<|&}rjf  k$.zomlrjX
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 Ô(ËvË T Ñ~å@Ö3È Õ(æ7ÙçÑ~ÒNËgÙÊæ  lÓ²Ô X = {1, . . . , 9} Ñ~å6Ö C = {{1, 3, 4}, {2, 4, 6}, {2, 8, 9}, {7, 8, 9}, {1, 5, 6}, {5, 6, 7}}   ö@Ë×Ó~Õ>È  
M ÈÊå¢Õ>ö@ÈÊæ½ïgÑ~æ>ËÈÊæ {Y, B, B, B, 1, . . . , 9} 
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X = {1, . . . , 3q}
zNV|
C = {C1, . . . , Cn}
hXzN&iVdvf~zNV}?XkN0  & ¦VRTSjXiVdvf~zNV}?X©9kotTfSjX­|eX6}iqdgiko1oX<td]ilk-
ko½f]SjX`cX6zNt~}~SstkohVmlX<W}koLdgiqdvf~dkNzW#kNf]il

































































































R < s - \SP N©y33s[w {VzfS f]tX?X n-tzo{jS
{Lk-mlbcjk-WiqzNm7il
Vk¤t]X<{LX6zf]X6|¡}?komkorjtTi
M®jxeX<| {kombcjkoW#iqzNm {kombcjkoW#iqzNm §¢s  }?koW#{jmXfX£kof]SjX<t]iqd]X{VzNf]S jkNfT®jxeX6| {kombcjkoW#iqzNm {kombcjkoW#iqzNm §3s) }?koW#{jmXf]X
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iqdgk-W#kot{jSjiqdgW iqd3§3s) }?koW#{jmX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Yb   ªilf]SjXGR
zNhVmlX-¬½[X#W#X<zoªfSVzffSjX¤}k-mlk-rjtd£koKf]SVX¤oX?t]f]iq}X6d£ilºz1{VzfSã°¨t]X6dg{X<}f]ioX<mlb&ft]X<X6±£zNtX®jxeX<|/¬
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`ciV}X&fSjXPiVdgfzNL}X<d#X&SVz@oX1fkº}?koVd]iq|eX?t¤i¶f]SjXP}<zod]X1ko£W#X?fzNhkomiq}&jXfvkot¥edzot]X1tX?mqzf]ioX<mlbBdgW¤zNmm°¨V?To
-X?t]f]iq}X<d©zoV|,oTNX6|enoX6d 9kot©f]SVXVXfvkot¥Chjrjim³f9tkoWfSjX "- NN s*zNf]ScTz@b&|VzfzohVzod]X6±¬½ilf©iqd©{k-ddgihjmXfkCdgk-ml-X
fSjX{jtkohjmX?WX?xjzo}²fmlb-¬e{jtk,iq|eX6|d]koW#X©X+G}iX?,f3{jtrjjijn#id¢zN{j{jmiX<|/¦HRTSjiqdiqd|eX<d}tilhX<|1i1f]SjX©jX?x,f¢d]X<}f]iko½¦
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°9f]SVzNf¢id<¬VhXfvX?X<1fv[k¤tX<z-}²f]iko&mqzNhX?mqd±¦[´ ilf]S&fSjiqd¢}rjf  k$.zomlrjX-¬ef]SVXW#kNf]ilTzod9korVV|1f]kGke}<}rjtk-jmlb1koL}XG°¨d]X?X
P
inorjtX©-±²¦









9k-tKfSjX mqzodgf -%&¶crjW­hX?tTkN/fSjX£Wkof]il[°9kof]SjX<t]iqd]Xo¬,f]SVzNfiqdK9kot[f]SjX£kNfSjX?t - &¶crjWhLX<td[kN½fSjX£Wkof]ilv¬
s
idTd]XfKfkc±²¦
PjrVtgfSjX?tW#kotXo¬TkojX}?zN k-hVd]X?toX1f]SVzNfi f]SjXªkc}<}rjttX?V}?X<d<¬[fvkµtX<zo}f]ikoVdGmzohLX<mlmX<|ãilf]S X?xez-}²fmlbBf]SjXd]zoWX
- &crjW­hX?tºSVzo{j{X?»il»d]rV}?}?X<ddgiko½¦ \ jX¶W¤z@bf]SjX< koL|eX?tºSjX?f]SjX<tµil ¨zo}fºf]Sjiqdµ|ekcX<dºjkof }kottX<d]{Lk-V|
fk¶z¶dgijn-mlXt]X6zo}²filk-¼}k-W#{Lk,dgX6| kN­fv[k¶dvfX?{Vd<¦´XfSjX?tX9k-t]X|eX<}?i|jX<| fkEfSjX? d]X<zNt~}~S 9k-tfSjXºWkof]il
M ′ =
{1.1.1.86, 4.2.1.9, 2.6.1.42, 6.1.1.9}
¬7dgX?fgfiljnªSjk[X<oX<t












9kot­zomlm[hjreffSjXGfSjilt~| - & crjWhLX<tid­X?jk-rjnoSºfk
iq|eX?,fi³9b1zN1kc}<}rjttX?V}?X iCzVX?_{VzfS,Tz@bo¦
Z«V|eX<X<|/¬HhX<d]iq|eX<d­f]SjX¡ke}?}rVt]tX?V}?X<dzomltX<z-|ebP9k-rjV|µiµfSjXzNmijXzNL|µid]komX?rL}ijXGhjik-d]bc-fSjX<d]iqd{VzfScz@bedG°9f]SjX
















































inorjtX 9K Ì7ÈÊÉÑ~Ô9Õ>È Õ(ËµÔ¨ËgÉ6Ô(Ëvæ>ËvåÕ ÑÕ(ÈÊÓ²åÓ ¤Õ(ö@ËºÔ¨Ëgæ(Ç@Ù Õ(æÓ²Ò6Õ>Ñ~ÈÊå@ËvÖ ö@Ëvå æ>ËgÑ~Ô(ï>ö@ÈÊå@Ú  lÓ²Ô&Õ>ö6ËºÕ/Ó  lÓ²ÙÊÙÊÓ ÈÊå@ÚE×Ó~Õ>È  læ  M =











{VzNf]ScTz@bcd#z-dG|eX®LjX<|ãi |jzf~zNhVz-dgX6d¤zNtXCjkNf¤filn-S-f6¦¼Z XCSVzo|Bfzo¥oX<ãd]rV}~S¶9tko,f]iX?t~d#il,fk zo}?}?korj,f6¬[XC[k-rjmq|
jkof­SVz@-X9k-rjV|fSjXGke}?}?rjt]tX?L}X#f]SLzf­k-X?tmzo{Vd fv[kP|ei/.7X?tX?,f­{VzNf]Scz@bed<¦@<X?fdgrL}~Ske}<}rjtt]X<V}XG}<zNºhXGnoioX<ºz
hjikomkon-i}<zNm/W#X<zojijn K[i³f }<zN&hX­dgX<X?Pz-d3z#{jref~zf]ioXzNmlf]X?tVzNf]ioX©{VzfS&9kotfSjXhjik-d]bc,f]SjX6dgiqdkNHzNmijXo¦Z«V|eX<X<|/¬Vf]SjX
k-jmlb|ji.7X?tX?V}?X<dhLX?fv[X<X?­f]SjXTi-ftz zNV|f]SjXTi,f]X?t {VzfS,Tz@b¢ke}<}rjtt]X<V}X6dzot]XKf]SVzNf?K[o¦½fSjXTil,ftz zNV|­il,f]X<t  {VzNf]Scz@b
ke}?}?rjtt]X<V}X6dSVz@-X|ji.7X?tX?,fHilV{jrefK}k-W#{Lk-rjV|jd°> «}Xfkomqzo}fzfX[zoV|¡°>`j± v «}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